Inhibition of biotin carboxylase by a reaction intermediate analog: implications for the kinetic mechanism.
The first committed step in long-chain fatty acid synthesis is catalyzed by the multienzyme complex acetyl CoA carboxylase. One component of the acetyl CoA carboxylase complex is biotin carboxylase which catalyzes the ATP-dependent carboxylation of biotin. The Escherichia coli form of biotin carboxylase can be isolated from the other components of the acetyl CoA carboxylase complex such that enzymatic activity is retained. The synthesis of a reaction intermediate analog inhibitor of biotin carboxylase has been described recently (Organic Lett. 1, 99-102, 1999). The inhibitor is formed by coupling phosphonoacetic acid to the 1'-N of biotin. In this paper the characterization of the inhibition of biotin carboxylase by this reaction-intermediate analog is described. The analog showed competitive inhibition versus ATP with a slope inhibition constant of 8 mM. Noncompetitive inhibition was found for the analog versus biotin. Phosphonoacetate exhibited competitive inhibition with respect to ATP and noncompetitive inhibition versus bicarbonate. Biotin was found to be a noncompetitive substrate inhibitor of biotin carboxylase. These data suggested that biotin carboxylase had an ordered addition of substrates with ATP binding first followed by bicarbonate and then biotin.